The effects of 12-O-tetradecanoylphorbol-13-acetate (TPA) on axonal elongation and fasciculation.
Ultrastructural examination of neurons treated with the phorbol ester 12-O-tetradecanoylphorbol-13-acetate (TPA) confirmed our previous finding that TPA promoted neurite differentiation. At the low concentration of 16 nM TPA, the outgrowth of long neurites was correlated with the increased appearance of membrane-filled varicosities and filopodial extensions along the axons. In contrast, treatment with high concentrations of TPA (160 nM) produced dense outgrowths which were shorter in length and organized as thick fascicles. Increased neurite fasciculation appeared to result from the enhanced side-to-side interactions of neighboring neurites by a neural cell adhesion molecule. Axons within these fascicles were retracted and appeared congested with cytoskeletal and membranous components. Treatment with the antibody to the neural cell adhesion molecule defasciculated the thick outgrowths and permitted further axonal elongation.